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SURGICAL ANCHOR IMPLANTATION DEVICE 
Technical Field 

[0001] This invention generally relates to fasteners used in surgical procedures and 
more specifically, to fasteners used to secure surgical materials to anatomical structures. 

Background Information 
[0002] Surgical materials such as sutures, slings, and/or patches are anchored to 
11 anatomical structures during numerous surgical procedures. In some procedures, the 
surgeon manipulates the surgical material, such as a sHng, to access the anatomical 
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implantation site, threads a suture into the sling and through the anatomical structure, and 
then knots the suture to secure the sling at the anatomical structure. 
[0003] In surgical procedures where the anatomical implantation site is difficult to 
access hand suturing to secure the surgical material to the anatomical implantation site is 



diflBcult, if not impossible. Inaccessibility of the anatomical site requires that the suture 
III knot be tied remotely and then slid to the anchoring site. Such anchoring procedures are 
time consuming and require surgical skill. Insufficient knot tension and improper knot 
positioning risks improperly secured surgical material. 

[0004] In other surgical procedures, surgical anchors are used to secure surgical 
materials at the implantation site. In such applications, a suture is threaded through an 
eyelet disposed through a surgical anchor and the suture secures the surgical material to 
the surgical anchor. In such procedures, the surgical material may be attached to the 
surgical anchor via a suture before or after the anchor is affixed to the anatomical 
structure. Altematively, the surgical material is positioned inside the body of a patient, 
and a surgical anchor is pierced just through the surgical material and then into the 
anatomical site to anchor the surgical material into the anatomical implantation site. 
[0005] If a fastener is used to anchor surgical material to anatomical structures, 
fasteners can generally require multiple steps in order to secure the surgical material to 
the implantation site. Some fasteners require positioning the material and suturing the 
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material at the site of attachment to the anatomical structure. Other fasteners require the 
surgeon to manipulate the surgical material to the appropriate position inside the body of 
the patient and then pierce or otherwise attach the material to the anatomical structure 

using the fastener. 

[0006] Thus, current siu-gical methods require surgeons to employ multiple steps to 
implant surgical material at the anatomical implantation site. Eliminating surgical steps 
increases the speed at which surgical procedures are performed which in tum reduces the 
length of time during which the patient is under anesthesia. Furthermore, decreasing the 
number of surgical steps reduces the operating room time required for the surgery, 
providing improved patient care as well as economic advantages. 

Summary of the Invention 

[0007J The present invention relates to surgical fasteners that eliminate a surgical 
step that requires a surgeon to secure material to be implanted in a patients body, to a 
fastener while working inside the body of the patient. The instant invention is a surgical 
fastener that enables surgeons to secure surgical material to a fastener prior to 
commencing surgery, and then to anchor only the surgical fastener within the patient 
during surgery. 

[0008] The surgical fastener according to the invention also reduces the variability in 
surgical anchoring associated with insufficient knot tension and improper positioning 
caused by difficult anchoring site accessibility and surgeon skill level variability. The 
surgical material according to the invention may be introduced into areas of the body that 
are difficult to access and anchored within the patient. The surgical materials according 
to the invention are pre-attached to the anchor obviating the need by the surgeon to attach 
the surgical materials to the anchor at the implantation site. 

[0009] The present invention relates to a surgical fastener featuring a first member 
and a second member and an anchor. The method also relates to methods of securing the 
surgical fastener to an anatomical structure. 



[0010] In general, in one aspect, the surgical fastener features a first member and a 
second member, the first member has a proximal end and a distal end and the first 
member defines at least a first interior face and a second interior face extending 
therebetween. The first member includes a first engagement element. The second 
member has a proximal end and a distal end and the second member defines at least a 
second interior face and a second exterior face extending therebetween. The second 
member includes a second engagement element. The first engagement element and the 
second engagement element are capable of engaging to fix the first interior face and the 
second interior face in proximity. In some embodiments, the second engagement element 
fits and mates with the first engagement element. The surgical fastener includes an 
anchor to secure the first member and second member to an anatomical structure. 

[0011] In some embodiments, the anchor also is disposed on the first interior face of 
the first member and is the first engagement element and an aperture disposed through 
the second member is the second engagement element. The surgical fastener is placed in 
the closed position when the anchor passes through the aperture. In other embodiments 
of the surgical fastener, the anchor is disposed on an exterior face of the first member or 
the second member of the surgical fastener. The anchor may be secured to anatomical 
structures such as, for example, bone, cartilage, tissue, muscle, and ligament. 

[0012] Embodiments of the invention also include surgical fasteners in which an 
anchor is not integral with the first member or the second member. In one embodiment, 
the first member defines a first aperture extending therethrough and the second member 
defines a second aperture extending therethrough and the first and second apertures may 
be positioned to define an opening through the first member and the second member of 
the surgical fastener. When the surgical fastener is placed in a closed position the 
opening defined through the first member and the second member permits an anchor to 
pass through the surgical fastener. In one embodiment, the anchor includes a tapered 
head, a shank, and a base. In yet another embodiment, the anchor is attached to the 
fastener by a flexible tether. In one embodiment, a hinge attaches the first member and 
the second member. The anchor may be fi"eely attached to the surgical fastener by 
piercing the flexible tether through the hinge. Altematively, a surgical fastener 



comprising a first member, a second member, and a hinge may hold a flexible tether 
between the interior face of the first member and the interior face of the second member. 

[0013] Further, the first member and the second member may include one or more 
first engagement element and one or more mating second engagement element. 
Exemplary first and second engagement elements include: a pin and a blind hole, a pin 
and an aperture, and a ridge and a groove that are disposed on the first member and the 
second member of the surgical fastener, respectively. In some embodiments, the distal 
end of the first member has a first engagement element tongue and the distal end of the 
second member has a second engagement element notch. In one embodiment, the first 
member and the second member have a substantially similar size and/or configuration. 

^ [0014] When the first member and the second member are properly oriented so that 

the first engagement element and the second engagement element couple, the surgical 
i[i fastener is coupled and positioned in the closed position. In one embodiment, the 

surgical fastener is irreversibly coupled, i.e., the first member and the second member are 
maintained in proximity and in the closed position. 
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[0015] In general, in another aspect, the invention features a surgical fastener system 
that includes at least one surgical fastener including an anchor and having a first member 
and a second member and a surgical material. The surgical material is secured within the 
surgical fastener. The surgical material is selected firom the group consisting of slings, 
sutures, meshes, yams, tapes, threads, grafts, fabrics, and sheaths. 

[0016] In yet another aspect, the invention features a method of securing a surgical 
fastener system of an anatomical stmcture. According to the method, the surgical 
fastener system is releasably attached to a surgical implantation device, the surgical 
fastener is introduced to an anatomical structure implantation site. The surgical fastener 
is anchored to the anatomical structure implantation site. 

[0017] The foregoing and other objects, aspects, features, and advantages of the 
invention will become more apparent fi-om the following description and fi'om the claims. 
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Brief Description of the Drawings 



[00181 In the drawings, like reference characters generally refer to the same parts 
throughout the different views. Also, the drawings are not necessarily to scale, emphasis 
instead generally being placed upon illustrating the principles of the invention. 

[0019] FIG. 1 A illustrates a plan view of one disclosed embodiment of a surgical 
fastener with an integral anchor in accordance with the present invention; 

[0020] FIG. IB illustrates a plan view of another embodiment of a surgical fastener 
with integral anchor including a first engagement element pin and a second engagement 
element blind hole, in accordance with the present invention; 

m 

[0021] FIG. IC illustrates a plan view of another embodiment of a surgical fastener 
Jiij with integral anchor including a first engagement element pin and a second engagement 
''^l element aperture, in accordance with the present invention; 

ijsiir [0022] FIGS. ID to IF illustrate various embodiments of the first engagement 
element pin and second engagement element aperture illustrated in FIG. IC. 



tif [0023] FIG. 1 G illustrates a plan view of another embodiment of a surgical fastener 
with integral anchor including a first engagement element ridge and a second engagement 
element groove, in accordance with the present invention; 

[0024] FIG. IH illustrates a plan view of an embodiment of the surgical fastener 
illustrated in FIG. IG in the closed position; 

[0025] FIG. II illustrates a plan view of another embodiment of a surgical fastener 
with integral anchor including a first engagement element pin and a second engagement 
element bUnd hole, in accordance with the present invention. 

[0026] FIG. 1 J illustrates a plan view of an embodiment of the surgical fastener 
illustrated in FIG. II in the closed position; 
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[0027] FIG. 2A illustrates a longitudinal section of another embodiment of a surgical 
fastener with integral anchor including a hinge and a first engagement element tongue 
and a second engagement element notch, in accordance with the present invention; 

[0028] FIG. 2B illustrates the surgical fastener of FIG. 2 A in the closed position; 

[0029] FIG. 2C illustrates the another embodiment of a surgical fastener with integral 
anchor including at least one first engagement element tongue and at least one second 
engagement element notch, in accordance with the present invention; 

[0030] FIG. 2D illustrates a longitudinal section of another embodiment of a surgical 
fastener with integral anchor including a hinge and a first engagement element tongue 
p and a second engagement element notch and also including a first engagement element 
|!!| pin and second engagement element blind hole, in accordance with the present invention; 

¥ 

||[ [0031] FIG. 3 A is a plan view of the open position of another embodiment of a 
^ surgical fastener with integral anchor in which the integral anchor provides a first 

^ engagement element and the second engagement element is an aperture, in accordance 
with the present invention; 

[0032] FIG. 3B is a plan view of the closed position of the surgical fastener 
illustrated in FIG. 3 A. 

[0033] FIG. 3C is a plan view of the surgical fastener system where the surgical 
fastener illustrated in FIG. 3 A is in the closed position and surgical material is held by the 
surgical fastener. 

[0034] • FIG. 4A is a longitudinal section of another embodiment of a surgical fastener 
including a fi^ee anchor attached by a flexible tether, in accordance with the present 
invention; 

[0035] FIGS. 4B to 4D is a plan view of another embodiment of a surgical fastener 
with firee anchor including a first engagement element pin and second engagement 
element aperture, in accordance with the present invention; 
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[0036] FIG. 5A is a plan view of an embodiment of a surgical fastener system with 
integral anchor, in accordance with the present invention; 

[0037] FIG. 5B is a plan view of an embodiment of a surgical fastener system with 
free anchor, in accordance with the present invention; and 

[0038] FIGS. 6A and 6B illustrate a surgical fastener system used in accordance with 
surgical methods of the present invention. 

i ' 

[0039] FIG. 6C to 6G illustrate methods of employing the surgical fastener system of 
FIGS. 6A and 6B to treat urinary incontinence. 

o 

Description 



yii [0040] The present invention depends, in part, upon the recognition that methods for 

y 
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attaching surgical materials known in the art are time consuming and that the efficacy of 
1^ these methods are subject to variable surgical skill level. Thus, the present invention 
1?^ provides for improved surgical anchor attachment devices, as well as methods that 
p[ employ such devices. 

i 

Definitions 

[0041] In order to more clearly and concisely point out the subject matter of the 
claimed invention, the following definitions are provided for specific terms which are 
used in the following written description and appended claims. 

[0042] Anatomical structure . As used herein, the term "anatomical structure" means 
any macroscopic structure comprising all or a portion of a tissue or organ within the body 
of an animal. Examples include but are not limited to bone, cartilage, tissue, muscle, 
fascia and ligament. 

[0043] Anchor. As used herein, the term "anchor" means a surgical suture, tape, 
tack, screws, nails, staple, steak, other tissue piercing devices or a similar device used to 
securely attach surgical materials to an anatomical structure. 
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[0044] Aperture. As used herein, the term "aperture" means a hole in an object that 
extends through the object from one surface of the object to another surface of the object 
and is visible from at least two surfaces of the object. 

[0045] Blind hole . As used herein, the term "blind hole" means a hole in an object 
that does not extend through the object and is only visible from one surface of the object. 

[0046] Coupling As used herein, with respect to a first engagement element and a 
second engagement element, the term "coupling" means complementary shapes, shaped 
with respect to each other such that when placed in proximity or pushed together the first 
engagement element and the second engagement element join or mate, i.e., fit together. 

O 

p Examples of coupling first and second engagement elements include a pin and a blind 

PI hole; a pin and an aperture; a tongue and a notch; a ridge and a groove. 

m 

||[ [0047] Detachable surgical anchor implantation device . As used herein, the term 
* "detachable surgical anchor implantation device" means an instrument that releasably 

Ijii engages a surgical anchor and detaches from the anchor after implantation or insertion of 
the anchor in an anatomical structure. 

[0048] Engagement element. As used herein, the term "engagement element" means 
an element that can interlock and mesh with a mating engagement element. 

[0049] Flexible tether . As used herein, the term "flexible tether" means a line, suture, 
thread, lead or restraint that may be attached to an object and may be moved from site to 
site. 

[0050] Implantation site. As used herein, the term "implantation site" means the 
location inside the body of the patient where the anchor attached to the surgical fastener 
is secured. 

[0051] Integral . As used herein, the term "integral" means formed as a unit or joined 
to form a single integrated unit. 



[0052] Surgical material . As used herein, the term "surgical material" means a 
physical object that is secured to an anatomical structure at an implantation site during 
surgery. Such surgical materials include but are not limited to slings, sutures, meshes, 
yams, tapes, threads, grafts, fabrics, and sheaths. 

General Considerations 

[0053] Generally, the surgical fastener of the present invention includes a first 
member and a second member and an anchor. Also, the surgical fastener may comprise 
one or more engagement elements that secure a surgical material within the surgical 
fastener. In some embodiments of the present invention, the engagement element secures 
p the first member and the second member of the surgical fastener in the closed position. 
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In an altemative embodiment, the anchor performs some or all of multiple functions: it is 
W the engagement element that secures surgical materials within the surgical fastener, it 
||i maintains the first member and the second member of the surgical fastener in the closed 
position, and it anchors the fastener to an anatomical stracture. The surgical fastener is 
secured to the desired anatomical structure by driving the anchor of the surgical fastener 
into the anatomical structure to attach the surgical fastener to the target anatomical 
structure. Surgical fasteners may be employed in a plurality of surgical procedures, for 
example, urinary incontinence, tissue approximation, and vessel occlusion. 

[0054] Methods employing the present invention enable surgeons to secure surgical 
material inside the body of a patient in fewer steps then other procedures thus reducing 
the time required for the surgery. Specifically, methods of the invention eliminate the 
siu'gical steps that require a surgeon to first manipulate and position the surgical material, 
and then, second, to secure the material at the implantation site within the patient's body. 
Surgeons may use the present invention to secure surgical material within a surgical 
fastener system, prior to commencing surgery. According to the invention, the surgeon 
needs only to anchor the surgical fastener system at the anatomical implantation site 
during surgery, eliminating the first step of manipulating and positioning the surgical 
material, thereby simplifying and reducing the time required for the surgical procedure. 
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Surgical fastener 

[0055] Referring to FIG. 1 A, an embodiment of a surgical fastener 80 in accordance 
with the present invention is illustrated. The surgical fastener 80 includes a first member 
10 and a second member 20. 

[0056] The first member 10 has a proximal end 101 and a distal end 102. The first 
member 10 includes a first interior face 1 1 and a first exterior face 12. The second 
member 20 includes a second interior face 21 and a second exterior face 22. In one 
embodiment according to the invention, an anchor 100 is integral to the first exterior face 
12 of the first member 10. Alternatively, the anchor 100 can be fixed to the second 
exterior face 22 of the second member 20. The anchor 100 on the first exterior face 12 

O may be disposed on the proximal end 101, the distal end 102, or anywhere therebetween. 

Q 

nil [0057] As shown in FIG. 1 A, in one embodiment the anchor 100 is attached near the 

IjJ midpoint between the proximal end 101 and the distal end 102 of the first exterior face 

llj 12 of the first member 10. In one embodiment, the anchor 100 has a shank 120 and a 

^ tapered head 110. One end of shank 120 is integral with the first exterior face 12 of the 

ij^ji first member 10. The second end of shank 120 extends beyond the first exterior face 12 

i^,^^ of the first member 10. The tapered head 1 10 is positioned at the second end of the shank 

Q 120. In altemative embodiments, the anchor may be formed as a cylinder, a screw, a 
staple, a steak, or in any other form of attachment device known in the surgical arts. 



[0058] Referring still to FIG, 1 A, in one embodiment according to the invention, the 
first interior face 1 1 of first member 10 has at least a first engagement element 40. The 
second interior face 21 of second member 20 has a second engagement element 50. 
When first member 10 and second member 20 of surgical fastener 80 are placed in 
proximity and properly oriented, the first engagement element 40 and the second 
engagement element 50 are aligned so that first engagement element 40 and second 
engagement element 50 couple. When the first member 10 and the second member 20 
are properly oriented so that at least the first engagement element 40 and second 
engagement element 50 couple, the surgical fastener 80 transitions from the open position 
to the closed position. In some embodiments, when the surgical fastener 80 is coupled, 
the surgical fastener 80 is irreversibly maintained in the closed position. One or more 
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first engagement element 40 may be positioned on the interior face 1 1 of the first member 
10, and a corresponding number of complementary second engagement element(s) 50 
may be present on the interior face 21 of second member 20 of the surgical fastener 80. 

[0059] Optionally, a first engagement element 40 and a second engagement element 
50 may be placed on the same member 20 of the surgical fastener 80. For example, as 
shown in FIG. IB, both a first engagement element 40 and a second engagement element 
50 may be placed on the first interior face 1 1 of first member 10. Also, a coupling 
second engagement element 50 and first engagement element 40 may be placed on the 
second interior face 21 of the second member 20. When the first member 10 and the 
second member 20 are properly oriented so that the complementary first engagement 
element 40 and second engagement element 50 on each member couple, the first member 
and the second member surgical fastener 80 may be engaged and thus placed in the 
closed position. In one embodiment, the first member 10 and the second member 20 
have a substantially similar size and/or configuration. 

[0060] Generally, the dimensions of the first engagement element 40 and the second 
engagement element 50 are selected according to the dimensions of the surgical material 
to be secured by the surgical fastener 80. For example, surgical fastener 80 may be used 
to attach a suburethral sling to the pubic bone of a female patient to treat urinary 
incontinence. Such a surgical fastener 80 may employ one or more first engagement 
elements, for example, pins 40 measuring in the range of 1 cm to 4 cm, preferably 2 cm 
in length, fi-om where the pin is disposed on the first interior face 1 1, the pin having a 
diameter in range of about 0.125 cm to 0.5 cm, preferably, 0.25 cm. In a surgical 
application where the device is employed to attach, for example, an artificial ligament, 
the pin 40 will be appropriately shaped and sized for the application where it is used. 

[0061] FIG. IC provides an alternative embodiment of the surgical fastener 80 of the 
invention. In this embodiment, one or more first engagement elements 40 are attached to 
the first interior face 1 1 of first member 10. One or more second engagement elements 
50 are defined by the second member 20 positioned on the second interior face 21 . For 
example, one or more apertures 50 extend through the second member 20 fi'om the 
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second interior face 21 through to the second exterior face 22. The position and 
dimensions of one or more pins 40 are chosen to be complementary to the apertures 50. 
The dimensions of an aperture 50 may have a larger diameter then the pin 40, for 
example, as shown in FIGS. IC through IF. Alternatively, the dimensions of the second 
engagement element 50 may be designed to be close to the dimensions of the first 
engagement element 40 such that when coupled the first engagement element and the 
second engagement element fit one another closely. 

[0062] Referring to FIGS. IC to IF, when the first member 10 and the second 
member 20 are in proximity and alignment and surgical fastener 80 is placed in the 
closed position, the pin 40 extends through the second engagement element, aperture 50. 

O The pin 40 may extend all the way through aperture 50 and be flush with the second 

M 

pi[i exterior face 22 as illustrated in FIG. ID. Alternatively, the pin 40 may extend beyond 
^} the second exterior face 22 and protrade beyond the second exterior face 22 as illustrated 
48 in FIG. IE. In yet another embodiment, the pin 40 may extend part way through aperture 
50 leaving a portion of aperture 50 xmfiUed, as illustrated in FIG. IF. In some 
embodiments, the aperture 50, as shown in FIGS. ID to IF, may be designed to couple 
y;^ with the pin 40 so that the dimensions of pin 40 and the dimensions of aperture 50 are 



close. 



[0063] In another embodiment according to the invention, illustrated in FIG. IG, the 
first engagement element 40 includes one or more ridges on the first interior face 1 1 of 
first member 10. The second engagement element 50 includes one or more grooves 
complementary to the ridges 40 positioned on the second interior face 21 of the second 
member 20. When the first member 10 and the second member 20 of the surgical 
fastener 80 are placed in proximity and properly oriented, the first engagement element 
40 ridge and the second engagement element 50 groove are aligned so that ridge 40 and 
groove 50 couple. As illustrated in FIG. IH, when the first member 10 and the second 
member 20 are properly oriented so that the first engagement element 40 and the second 
engagement element 50 couple, the surgical fastener 80 transitions fi'om the open position 
to the closed position. One or more first engagement element ridge(s) 40 may be 
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positioned on the interior face 1 1 of the first member 10 and a corresponding and 
complementary number of second engagement element grooves 50 may be present on the 
second interior face 21 of the second member 20 of the surgical fastener 80. The position 
size and shape of the grooves 50 are complementary to the size and shape of the ridges 
40. In some embodiments the dimensions of the ridge(s) 40 and groove(s) 50 are close 
and each ridge 40 and groove 50 couple closely. 

[0064] Generally, the dimensions of the first engagement element ridge 40 and the 
second engagement element groove 50 are selected according to the dimensions of the 
surgical material to be secured by the surgical fastener 80, In one embodiment, each 
ridge 40 disposed on the interior face 1 1 of the first member 10 of surgical fastener 80 
has the same dimension. Altematively, the interior face 11 of the first member 10 of the 
surgical fastener 80 may include ridges 40 that have different dimensions. The 
dimensions of ridge 40 and groove 50 will be selected according to the surgical 
application and surgical material that is being secured by the surgical fastener 80. For 
example, the ridge 40 of the surgical fastener 80 employed to treat female urinary 
incontinence may have a length in the range of 1 cm to about 4 cm, preferably 2 cm in 
length. The greatest thickness of the ridge, measured fi*om the first interior surface 1 1 of 
the first member 10, may measure in the range of 0.5 cm to about 1 cm long, preferably 
0.75 cm in length. The groove 50 may be complementary to the size and shape of the 
ridge 40 such that when the the ridge 40 and groove 50 are placed in proximity and 
properly oriented, the ridge 40 and the groove 50 are coupled. When the ridge 40 and 
groove 50 are coupled, the surgical fastener 80 is in the closed position. 

[0065] As shown in FIG. II, in one embodiment according to the invention, the first 
engagement element 40 comprises one or more pins attached to the first interior face 1 1 
of first member 10. The second engagement element 50 comprises one or more blind 
holes defined by second member 20 positioned on the second interior face 21 of second 
member 20. The blind hole 50 does not extend through the second member 20 but, 
rather, forms a cavity. 
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[0066] When the first member 10 and the second member 20 of the surgical fastener 
80 move from the open position, illustrated in FIG. II, and are placed in proximity and 
properly oriented, the first engagement element pin 40 and the second engagement 
element blind hole 50 are aligned so that the pin 40 enters the blind hole 50. The pin 40 
and blind hole 50 are coupled such that the surgical fastener 80 has transitioned from the 
open position to the closed position, illustrated in FIG. 1 J. Referring again to FIG. II, in 
one embodiment according to the invention, one or more first engagement elements 40 
may be positioned on the interior face 1 1 of the first member 10, and a corresponding 
number of complementary second engagement elements may be present on the interior 
face 21 of the second member 20 of the surgical fastener 80. The position and 
dimensions of pin 40 are chosen to be complementary to the depth of blind hole 50. For 
example, a surgical fastener 80 used to attach a suburethral sUng to the pubic bone of a 
female patient to treat urinary incontinence may employ one or more pins 40 measuring 
in the range of 1 cm to 5 cm, preferably 2 cm in length, from where the pin 40 is disposed 
on the first interior face 1 1, the pin 40 having a diameter in range of about 0.125 cm to 
0.5 cm, preferably, 0.25 cm. In a surgical apphcation where the device is employed to 
attach, for example, an artificial ligament, the pin 40 will be appropriately shaped and 
sized for the application where it is used. 

[0067] FIG. 2A illustrates another embodiment of a surgical fastener 80 including a 
first member 10, a second member 20, and a hinge section 30. The surgical fastener 80 
also features an anchor 100 attached to the first exterior face 12 of furst member 10. The 
hinge section 30 joins the proximal end 101 of first member 10 to the proximal end 201 
of second member 20. The distal end 102 of the first member 10 features a tongue 40. A 
notch 50 capable of coupling with the tongue 40 is positioned at the distal end 202 of the 
second member 20. 

[0068] Referring to FIG. 2A, the surgical fastener is in the open position when the 
first member 10 and the second member 20 are aligned and placed in proximity, the hinge 
section 30 is compressed bringing together the first interior face 1 1 of the first member 
10 and the second interior face 21 of the second member 20. FIG. 2B illustrates the 
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surgical fastener 80 in the closed position. When the hinge 30 is compressed, the tongue 
40 is pushed into and is coupled with the notch 50 fixedly attaching the tongue 40 into 
the notch 50. 

[0069] In an alternative embodiment, illustrated in FIG. 2C, the tongue 40 is located 
at the distal end 102 of the first member 10 and the notch 50 is present at the distal end 
202 of the second member 20. At least a second tongue 40 and a complementary 
notch(s) 50 are also present at the proximal end 101 of the first member 10 and proximal 
end 201 of second member 20, respectively. The first member 10 and the second 
member 20 are properly oriented so that the tongue 40 present at the distal end 102 of the 
first member 10 and the corresponding complementary notch present at the distal end 202 
of the second member 20 and the tongue 40 present at the proximal end 101 of the first 
member 10 and the corresponding complementary notch present at the proximal end 201 
of the second member 20 align. Pushing the proximal ends and the distal ends of the first 
member 10 and second member 20 together so that each complementary tongue 40 and 
notch 50 couple transitions the surgical fastener 80 firom the open position to the closed 
position. Surgical fastener 80 may be maintained in the closed position by the coupled 
tongue 40 and notch 50 at the distal and proximal ends of the members of surgical 
fastener 80. 

[0070] In yet another embodiment (not shown) of the surgical fastener 80, the distal 
end 102 of first member 10 may have a tongue 40 and the first member 10 proximal end 
101 may have a notch 50. The distal end 202 of second member 20 has a notch 50, the 
notch 50 has dimensions complementary to the tongue 40 that is on the distal end 102 of 
first member 10. Similarly, the proximal end 201 of second member 20 has a tongue 40 
that couples with the notch 50 that is on the proximal end 101 of first member 10. When 
the first member 10 and the second member 20 of surgical fastener 80 are placed in 
proximity and properly oriented, the tongue 40 and notch 50 on each member are aligned, 
then each tongue 40 and notch 50 are coupled and the surgical fastener 80 transitions 
into the closed position firom the open position. 
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[0071] As shown in FIG. 2D, the surgical fastener 80 with integral anchor 100 
depicted and described in association with FIGS. 2A and 2B, may further include at least 
one first engagement element 40 and at least one second engagement element 50. When 
the interior face 1 1 of the first member 10 and the interior face 21 of the second member 
20 are moved toward one another, the first engagement element pin 40, attached to the 
first interior face 11, couples with the second engagement element blind hole 50, 
positioned on the second interior face 21. Thus, in this embodiment, the surgical 
fastener 80 is in the closed position when the mating tongue 40 and notch 50 are coupled 
and the first engagement element pin 40 and the second engagement element blind hole 
50 also couple. 

Q 

J0072] The first member 10, second member 20, hinge section 30, first engagement 
element 40, second engagement element 50, and anchor 100 may each be made of 
material selected fi-om a group of permanent and non-bio absorbable materials. Such 
permanent and non-bioabsorbable materials include acetal homopolymers or copolymers, 
polyethylene, polypropylene, polycarbonate or Acrylonitrile Butadiene Styrene (ABS) 
and siu-gical grade metals, for example, titanium or stainless steeL Alternatively, each 
iPife part of the surgical fastener 80 may be composed of material selected fi-om a group of 
materials that are gradually absorbed by the body. Such materials include polyglycolic 
acid, polyactic acid and trimethylene carbonate copolymers, 

[0073] FIG. 3 A is a schematic view of another embodiment of a surgical fastener 80 
comprising a first member 10, a second member 20, and an anchor 100 in the open 
position of surgical fastener 80. The anchor 100 is attached to the first interior face 1 1 of 
the first member 10. An aperture 50 extends through the second member 20 fi-om the 
first interior face 21 to the second exterior face 22. Aperture 50 is configured to allow 
the tapered head 1 10 and the shank 120 of anchor 100 to pass through the second member 
20 beyond the exterior face 22 of second member 20. Referring to FIG. 3B, in the second 
position of surgical fastener 80, the closed position, the first member 10 and the second 
member 20 are aligned and placed in proximity, an anchor 100 extends through the 
aperture 50, the aperture 50 extends through the second member 20. The surgical 
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fastener 80 is coupled when the anchor 100 extends through aperture 50. The portion 130 
of anchor 100 that extends beyond the second exterior face 22 can be utilized to anchor 
the surgical fastener 80 to an anatomical structure. The portion 130 of the anchor 100 
that extends beyond the second exterior face 22 includes some or all of tapered head 110 
and may include some of shank 120. 



[0074] Referring still to FIG. 3A and 3B in one embodiment according to the 
invention, the anchor 100 serves dually as an anchor for attaching surgical materials to an 
anatomical structure and as the first engagement element 40. The anchor 100 and the 
aperture 50 maintain the surgical fastener 80 in the closed position illustrated in FIG. 3B 
when it is secured to an anatomical structure described below. Referring to FIG. 3C, in 

Q one embodiment, the anchor 100 pierces the surgical material 250 held within the 

W 

lyil surgical fastener 80 and then extends through the second member 20. Altematively, the 
surgical material 250 may also include an aperture (not shown) configured such that the 
Bit anchor 100 passes therethrough and the surgical material 250 is not pierced by the anchor 



100. In yet another embodiment of the invention, the surgical material 250 may be 
positioned within the surgical fastener 80 such that the anchor 100 does not pierce the 



y!l surgical material 250. In some embodiments, when the surgical material 250 is not 
^ pierced by the anchor 100, the surgical material 250 is held and maintained between the 
interior face 1 1 of the first member 10 and the interior face 21 of the second member 20 
by the tension between the anatomical structure and anchor 100 of surgical fastener 80. In 
altemative embodiments, additional engagement elements, for example a first 
engagement element 40 pin and a second engagement element 50 blind hole may secure 
the surgical material within the surgical fastener 80. 

Surgical fastener with fi-ee anchor 

[0075] In another embodiment according to the invention, shown in FIG. 4A, the 
surgical fastener 80 further includes a flexible tether 140. The flexible tether 140 may be 
attached to the first member 10, the second member 20, or hinge section 30. In a 
particular embodiment, the flexible tether 140 is attached to either the proximal end 101 
or the distal end 102 of the first member 10 or the flexible tether 140 is attached to the 
proximal end 201 or the distal end 201 of the second member 20. Altematively, the 
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flexible tether 140 is coupled within the surgical fastener 80 by a coupled first 
engagement element 40 and second engagement element SO. 

[0076] The embodiment depicted in FIG. 4A illustrates a surgical fastener 80 with the 
anchor 100 attached by the flexible tether 140 to the hinge section 30. Thus, according to 
this embodiment of the invention, the anchor 100 is not attached to the first member 10 or 
the second member 20. 

[0077] FIGS. 4B to 4D illustrate a schematic view of another embodiment of the 
surgical fastener according to the invention including a first member 10, a second 
member 20, a hinge section 30, and a free anchor 100. In this embodiment of the surgical 
fastener 80, referring to FIG. 4C, the first member 10 defines an aperture 50 that extends 
through member 10, and the second member 20 defineis an aperture 50 that extends 
through member 20. When the first member 10 and the second member 20 are placed in 
the closed position, illustrated in FIG. 4D, the apertures 50 located on each member, 10 
and 20, are aligned and define an opening through surgical fastener 80 fi-om the exterior 
face 22 of the second member 20, to the exterior face 12 of the first member 10. Anchor 
100, best illustrated in FIG. 4B, comprises a base 130, a shank 120, and a tapered head 
110. The apertures 50 through first member 10 and the second member 20 of surgical 
fastener 80 and the base 130 are configured so that only the tapered head 1 10 and the 
shank 120 pass through the aperture 50 that extends through the surgical fastener 80. In a 
preferred embodiment, base 130 of anchor 100 features an implantation device 
attachment site 200 to facilitate releasable attachment of a detachable surgical anchor 
implantation device (not shown). 

[0078] In the embodiment of the surgical fastener 80 illustrated in FIGS. 4B to 4D, 
the first member 10 features aperture 50 as the first engagement element 40, the second 
member 20 features an aperture 50 as the second engagement element and the fi-ee anchor 
100 fimctions as a third engagement element. Alternative surgical fasteners 80 feature 
both the first member 10 and the second member 20 but do not feature a hinge section 30 
(not shown). 
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[0079] The surgical fastener 80 may be coupled in the closed position between an 
anatomical structure and base 130 by the anchor 100. In alternative embodiments, other 
engagement elements, for example a first engagement element 40 and a second 
engagement element 50 are employed to couple the surgical fastener 80 transitioning the 
surgical fastener 80 into the closed position. Exemplary first engagement elements 40 
and second engagement elements 50 are: a pin and a blind hole, a pin and an aperture , a 
ridge and a groove, and a tongue 48 and a notch 58. In yet another embodiment, when 
the surgical fastener 80 is irreversibly coupled, the first member 10 and the second 
member 20 may, for example, be maintained in proximity and in the closed portion. 

Surgical fastener system 

[0080] In another aspect, the invention is a surgical fastener system 160. In one 
embodiment, shown in FIG. 5 A the surgical fastener system includes the surgical fastener 
80 with the anchor 100, and surgical material 250. The surgical fastener is similar to the 
surgical fastener 80 illustrated in FIG. IF. In these embodiments shovra in FIG. 5 A, the 
pin 40 extends part way through the aperture 50, leaving a portion of the aperture 50 
imfiUed. The surgical fastener system 160 is secured to an anatomical structure by the 
anchor 100. Some or all of the tapered head 110 present at the distal end of anchor 100 is 
implanted into an anatomical structure. A portion of shank 120, located between a 
member of surgical fastener 80 and tapered head 110, may also be implanted into the 
anatomical structure. The anatomical structure that is the site of anchor implantation may 
be cartilage, tissue, muscle, or Hgament. In a particular embodiment, the anchor 100 is 
implanted into bone. 

Surgical fastener system with fi^ee anchor 

[0081] FIG. 5B provides a schematic view of another embodiment of a surgical 
fastener system 160, employing the surgical fastener 80 including a free anchor 
illustrated in FIGS. 4B and 4D, in accordance with the present invention. In this 
embodiment, the surgical fastener system 160 includes a surgical fastener 80 with a free 
anchor 100, and surgical material 250. 
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[0082] Surgical fastener systems 160 can be used to anchor surgical material 250 to 
anatomical structures. Preferable surgical materials 250 held within the surgical fastener 
80 include slings, sutures, meshes, yams, tapes, threads, grafts, fabrics, and sheaths. The 
surgical materials 250 are held within surgical fastener 80 by one or more combinations 
of coupled first engagement elements 40 and second engagement elements 50. Non 
limiting examples of coupled first and second engagement elements employed to secure 
surgical materials include: pins and cavities, pins and apertures, ridges and grooves, 
tongues and notches, and anchors and apertures. 

Method of surgical fastener use 

[0083] FIGS. 6A-6G diagramatically illustrate an embodiment according to the 
invention for securing a surgical fastener system 160 to an anatomical structure to treat 

iyil stress female urinary incontinence surgery. In general overview, the method includes the 

hi 

l|i steps of: providing at least one surgical fastener 80 each comprising an anchor 100, as 

■^^^ illustrated in conjunction with FIGS. 5A, 5B, and FIG. 6A, securing a first surgical 

|s<> fastener 80 to a detachable surgical anchor implantation device 300 (FIG. 6B), implanting 

m 

the first surgical fastener 80 at the first anatomical structure implantation site 310 (FIG. 
ylr 6C), securing a second surgical fastener 80 in the detachable surgical anchor implantation 
device 300 (FIG. 6D), implanting the second surgical fastener 80 at the second 
anatomical structure implantation site 320 (FIG. 6E), and confirming positioning of the 
surgical material 250 and the surgical faster(s) 80 of the surgical fastener system 160 at 
the first and second anatomical structure implantation sites 310 and 320 (FIGS. 6F and 
6G). 

[0084] More specifically, in one embodiment, illustrated in FIGS. 6A-6G, of the 
method according to the invention for implanting a surgical fastener at an implantation 
site in a body, the steps include providing a first and a second surgical fastener 80 (see 
FIGS. 4B to 4D and 5B) each comprising a first member 10 and a second member 20 and 
an anchor 100. The surgeon selects the appropriate size surgical material 250 depending 
on the patient's anatomy and on the surgical application. The surgical material 250 is 
positioned within surgical fastener 80 on top of the first member 10 and a first 
engagement element 40. The surgical fastener 80 is placed in the closed position 
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securing the proximal end of surgical material 250 between the coupled first engagement 
element 40 and second engagement element 50. 

[0085] The surgeon secures the distal end of surgical material 250 through a second 
surgical fastener 80. The length of surgical material 250 that the surgeon employs 
between the two surgical fasteners 80 will depend upon the surgical application. The 
surgical material 250 and the two surgical fasteners 80 are an embodiment of the surgical 
fastener system 160 of the invention. In one embodiment, a detachable surgical anchor 
implantation device 300 is releasably attached, illustrated in FIG. 6B, to the base 130 of 
the anchor 100 of the surgical fastener 80 that is secured at one end of the surgical 
material 250, see also FIG. 5B. The anchor 100 of the first surgical fastener 80 of the 
'Q surgical fastener system 160 is implanted at a first anatomical implantation site 310 in 
iRi^ the body of the patient, illustrated in FIG. 6C. The detachable surgical implantation 
f^l device 300 is released fi"om the anchor 100 and then releasably attached to the base 130 
511 of a second anchor 100 of a second surgical fastener 80 secured to the opposite end of the 
^ surgical material 250, illustrated in FIG. 6D. The second anchor 100 of the second 

In surgical fastener 80 of the surgical fastener system 160 is implanted at a second 

anatomical implantation site 320 inside the body of the patient, illustrated in FIG. 6E. 
The detachable surgical implantation device 300 is released from the second surgical 
fastener 80 and the detachable surgical implantation device 300 is withdrawn from the 
patient's body, illustrated in FIG. 6F. The surgical fastener system 160 including two 
surgical fasteners 80 and surgical material 250 remain in the patient's body illustrated in 
FIGS. 6F and 6G. 
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[0086] The surgical fastener of the present invention may be used in a plurality of 
surgical applications. Exemplary surgical applications utilizing these surgical fasteners 
include, without limitation, female stress urinary incontinence support surgery. 
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